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Docket No. NC-101 

PRECISION OPTICAL MOUNTS 

BACKGROT IMn QF THF TMVCKHy^ 

1. Field of the invention. 

This invention relates genenlIy 10 ^ ^ ^ ^ ^ ^ 

potion an optica, element (e g . . ^ „ , ^ ^ ^ ^ ^ ^ ^ ^ 

mounts can be arranged in . compact and optica!,, efficient system wherein space 
consumpiion is minimi«d without introducing distortion. 

2. Background art. 

Referring ,o HO. 1 of .he drawings, optic mounts 1 are taown which include a 
l-neraUv solid, recar.gular back p,a,e 2 and a free plate 4. The back and face p!a,es 2 artd 4 
« coupled in spaed facing alignment with one another. The race p,a,e 4 carries „ opdea. 
element 6 (e.g. a mirror) and is adapted .o be moved by means of rotatab.e knobs 8 having 
beaded shafts >0 ft* extend through me back p!a,e 2 ,o be advanced into contact with face 
Plat. 4 and thereby impart a tilting or tntnsiational movement ,o the race plate so that the 
position of th. optical Cement 6 may be corres^ndin gly changed relative , 0 an incident 
beam of optical energy. 

As a consequerce of the solid, rectangular configuration of the fee. plate 4. two or 
more of the optica! mou*s 1 mus, be spaced from one another by a relative* .arge distance. 
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Moreover, a relatively wide angle a, is introduced to the reflected beam that is transmitted 
between the optical element 6 of the opposing optical mounts l. The aforementioned large 
distance d, and the large angle of reflection a, is caused by the necessity of hiving to 
separate the optical mounts 1 and adjust the position of the optical elements 6 to ensure that 
the reflected optical energy will not be intercepted and blocked by the rectangular face plate 
4. As a result of the foregoing, the space consumed by a plurality of the optical mounts 1 is 
undesirably large making the optical system inefficient for use in applications where only a 
small space is available. 

SUMMARY OF THF. TNVFMTrnM 
According to a first embodiment of the invention, a precision optical mount is 
disclosed having a generally L-shaped back plate that is coupled in spaced, facing alignment 
to a generally C-shaped face plate by means of a pair of plate positioning springs. A set of 
interchangeable modular actuators extends through the back plate to contact the face plate so 
that the face plate can be moved (i.e. tilted) relative to the back plate. The face plate has a 
centrally disposed optics carrying seat at which an optical element (e.g. a mirror) is held by a 
three point kinematic support including a pair of hard optic contacts and a nylon tipped 
retaining screw so that a movement of the face plate by the actuators is imparted to the 
optical element By virtue of the L-shaped back plate and C-shaped face plate, an optical 
mount is available wherein a common comer or quadrant of each plate is open or clear so 
that a beam of optical energy can be transmitted therethrough without being intercepted and 
blocked in order to facilitate the construction of a compact and optically efficient system in 
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which a plurality of opposing optical mounts can be arranged in close proximity to one 
another. 

According to a second embodiment of the invention, a precision optical mount is 
disclosed having a solid rectangular face plate coupled in spaced facing alignment to the 
aforementioned L-shaped back plate so as to be moveable relative thereto. A unique adapter 
disk is affixed to the back plate and cradled between the legs thereof. A threaded hole 
extends axially through the adapter disk to enable the back plate to be used as a horizontal 
mounting platform. A threaded rod, or the like, extends from a support surface (e.g. a table or 
a post) to be attached to the adapter disk at the threaded hole thereof, whereby to retain the 
face plate above the support surface so as to advantageously permit an optical element (e.g. a 
prism) to rest thereupon. The base of a clamp extends through another hole that is formed at 
a comer of the rectangular face plate by which to permit the optical element to be reliably 
held on the face plate. 

According to a third embodiment of the invention, a precision optical mount is 
disclosed having the aforementioned L-shaped and C-shaped back and face plates coupled to 
one another in spaced facing alignment. An optics holder is detachably connected to the 
moveable face plate by means of a mounting platform that is retained by the three point 
support at the centrally disposed optics carrying seat of the face plate. The optics holder 
receives and positions an optical element (e.g. a mirror) such that the front face of the optical 
element is held in alignment with a plane along which the actuators of the back plate contact 
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the face plate to impart a movement thereto/Moreover, the point at which the optical element 
iswnnected to the optics holder is offset relative to the coplanax alignment of the face of the 
optical element with the contact points of the actuators. By virtue of the foregring, the optical 
element is adapted for true gimballed motion when the face plate is moved by a pair of 
actuators relative to the back plate. 

BRIEF DESCR IPTION OF THE DRAWTNr.S 

FIG. 1 shows an optical system in which a pair of conventional optical mounts are 
arranged to reflect a beam of optical energy therebetween; 

FIG. 2 shows an optical system in which a pair of optical mounts according to the 
present invention are arranged to reflect a beam of optical energy therebetween; 

FIG. 3 is a perspective view of a precision optical mount according to a first 
embodiment of this invention; 

FIG. 4 is a perspective view of the optical mount of FIG. 3 including a modification; 
FIG. 5 is an exploded view of the optical mount of FIG. 3; 
FIG. 6 is a front view of the optical mount of FIG. 3; 
FIG. 7 is an exploded view of a precision optical mount according to a second 
embodiment of this invention; 

FIG. 8 is a partially exploded perspective view of the optical mount of FIG. 7; 
FIG. 9 is a cross section of the optical mount of FIG. 8; 

FIGs. 10-12 illustrate a precision optical mount according to a third embodiment of 
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this invention; and 

FIG. 13-15 illustrate a modification to the optical mount of FIGs. 10-12. 

DETAILED DRSPRTPTinM 

The precision optical mounts 30 and 30-1 according to a first embodiment of the 
present invention are disclosed while referring concurrently to FIGs. 3-6 of the drawings. 
Each of the optical mounts 30 and 30-1 has a stationary back plate 32 and a moveable face 
plate 34 that are coupled in spaced facing alignment with one another. As an important detail 
of the optical mounts 30 and 30-1, the back plate 32 has a right angle configuration and is 
shaped like the letter "L." A set of three laterally extending actuator retaining holes 36, 38, 
and 40 (best shown in FIGs. 4 and 5) are formed through the back plate 32. More 
particularly, an actuator retaining hole 36 and 40 is located at the outward end of each of a 
pair of perpendicular legs 41 and 42 that are coextensively connected to one another to form 
the L-shaped back plate 32. The third actuator retaining hole 38 is located at the intersection 
of the legs 41 and 42. 

In the case of the optical mount 30 shown in FIGs. 3 and 5, a pair of interchangeable 
modular actuators 44 and 46 are received in respective actuator retaining holes 36 and 40. 
The actuators 44 and 46 are adapted to be rotated within and axially advanced through their 
retaining holes 36 and 40 to permit 2-axis positioning of the moveable face plate 34 relative 
to the stationary back plate 32. A pivot bushing 48 is received in the third actuator hole 38 to 
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establish a pivot surface around which the moveable face plate 34 can rotate. In the case of 
the optical mount 30-1 shown in FIG. 4, micrometer actuators 49, 50 and 51 are received at 
respective actuator retaining holes 36, 38 and 40 to be rotated therein and axially advanced 
therethrough in order to permit a repeated and controlled 2-axis positioning as well as 
translation of the moveable face plate 34 relative to the stationary back plate 32. 

A pair of mounting through holes 52 and 53 are formed through the legs 41 and 42 of 
back plate 32 in transverse alignment with the direction of the actuator retaining holes 36, 38 
and 40. The through holes 52 and 53 are sized to receive conventional fasteners (not shown) 
by which to affix the associated optical mounts 30 and 30-1 in upstanding vertical alignment 
against a support surface, such as a table, a post, or the like. 

Referring specifically to FIG. 5, there is shown a set of three clamping screws 54, 55 
and 56 to be moved through a corresponding set of three screw holes (e.g. 58 and 59) and 
inwardly of the legs 41 and 42 of back plate 32. The clamping screws 54, 55, and 56 extend 
transversely through respective actuator retaining holes 36, 38 and 40 so as to apply a 
squeezing or clamping force and thereby prevent the removal of the modular actuators 44 and 
46 and the pivot bushing 48. Of course, the clamping screws 54-56 can be withdrawn from 
holes 36, 38 and 40 when it is desirable to remove the interchangeable actuators 44 and 46 
and the pivot bushing 48 to convert the optical mount 30 from one actuator drive (as shown 
in FIG. 5) to the optical mount 30-1 having another drive (as shown in FIG. 4), or visa versa. 



c:\elients\nc\app-101.906 



Also shown in FIGs. 5 are a pair of spring retaining pins 58 and 59 positioned through 
a corresponding pair of pin holes 60 and 61 and inwardly of the legs 41 and 42 of back plate 
32. The spring retaining pins 58 and 59 extend transversely through respective"actuator 
retaining holes 36 and 40 to capture and retain first ends of a pair of soon to be described 
plate positioning springs 89 and 90 that couple the back and face plates 32 and 34 of the 
optical mounts 30 and 30-1 in spaced facing alignment with one another so that the position 
of the face plate 34 can be adjusted relative to the stationary back plate 32, depending upon 
the rotation and axial displacement of actuators 44 and 46 or micrometer actuators 49-51. 

As another important detail of each of the optical mounts 30 and 30-1 of FIGs. 3-6, 
the moveable face plate 34 thereof is generally shaped like the letter "C." An optics retaining 
screw 62 having a nylon tip 64 is received through a screw hole 66 at the top end of the C- 
shaped face plate 34 so as to extend downwardly and into mating engagement with the optical 
element 68 (of FIG. 3) that is to be supported and selectively positioned by either of the 
optical mounts 30 or 30-1. To this end, a generally semi-circular optics carrying seat 70 is 
recessed into the face plate 34. The back of seat 70 is located in a plane that includes the 
pivot points at which the actuators (of FIGs. 3 and 4) contact the face plate 34. Projecting 
inwardly from the bottom end of the face plate 34 is a first hard optic contact 71. Projecting 
outwardly from the optics carrying seat 70 (at a location between the top and bottom ends of 
the face plate 34) to also engage the optical element 68 is a second hard optic contact 72. 



e:\cltems\nc\app-101.906 7 




It should be appreciated tha, the nylon tip 64 of the optics reIaining xnw 62 
projecting downwardly from the top end of the C-shaped face plate 34, the firs, hard optic 
contact 7! projecting upward.y from ,„. bottom end of face ^ ^ ^ ^ 
optic contact 72 projecting ou.wa.dly from optics carrying seat 70 cooperate with one another 
to support and cany the optical element 68 for exact and repeatabl. relocation with the 
moveable face p la ,e 34. 1, shou.d also be appreciated tha, the „y,on tip 64 and the te, and 
second hard optic contacts 71 and 72 establish a 3-poin, kinematic support which 
advantageously replaces conventional optical supports tha, have been known to include 
temperature and age sensitive plastic pins. 

The optical element 68 tha, is carried a. the aforementioned 3-poin, kinematic support 
is typically a reflective mirror. However, it is to be understood that the optical element 68 to 
be associated with the optical mounts 30 and 30-1 can a.so be partially reflective or totally 
transmissive for purposes of optical beam shaping. 

Referring once again to FIG. 5. there is shown a firs, laterally extending hole 74 
formed a, the top of the moveable face plate 34 which lies in opposing alignjnem with the 
actuator retaining hole 36 though the stationary back plate 32. A flat pad 76 is located within 
the hole 74 to create a planer surface against which the actuator 44 (or the micrometer 
actuator 49) will be received so that an axial displacement of the actuator 44 through die 
actuator retaining hole 36 of the sta.io.uuy back plate 32 will be transferred .o the moveable 
face plate 34 at the flat pad 76. 
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A second hmuy extending hole 78 is formed a, the bottom end of the face p, a ,e 34 
so as to lie in opposing alignment with the actuator retaining hole 40 throughtack plate 32. 
A pair of pins 79 and 80 extend through a pair of corresponding pin holes 8 . and 82 in the 
face plate 34 so as ,o be transversely aligned with respect to the lately extending ho.e 78. 
m pins 79 and 80 cooperate with one another to create a V-shaped groove a, the interior of 
hol. 78 against which the acntator 46 (or the micrometer actuator 51) will be received so mat 
an axial displacement of the atfuator 46 through the actuator retaining hole 40 of the 
stationary back pI a,e 32 will be transferred to the moveable face plate 34 at the V-shaped 
groove formed by pins 79 and 80. 



A third laterally extending hole 84 is formed a. the mid point of the face ptoe 34 
between the top and bottom ends thereof, The hole 84 is conically shaped and projects 
iawardly of the face plate 34 so as to ,i. fa „ g alignment ^ ^ ^ ^ 
hole 38 through back plate 32. The hole 84 creates a conica. surface against which the pivot 
bushing 48 (or the micrometer acttator 50) is received so that the moveable ftce plate 34 will 
be adapted for either relational or tilting displacement relative to the stationary back plate 
32 depending upon whether the pivo, bushing 48 (of FIG. 5) or the micrometer acntator 50 
(of FIG. 4) is received through ,h e actuator !mMng Mt Jg Jo ^ ^ ^ 
plate 34 within the conically shaped hole 84. 



A pair of spring receiving pockets 85 and 86 are formed a, the top and bottom ends of 
the moveable face plat. 34 adjacent respective ones of the toerally extending ho!«s 74 and 
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I ^ pair of spring retaining pins 87 ^ ^ ^ ^ ^ ^ ^ ^ 
. ^en, * nc ^ ^ ^ g5 ^ 86 ^ ^ ^ 
- capture and retain fc _ d ^ Qf phte ^ ^ ^ ^ ^ ^ 
Phoning springs 89 Md „ (e g preferabiy Mcauy ^ ^ 

from stee!) are „e,d a , w opposi , e ^ _ 

8 pins 5S and 59 running through the 
actuator retaining holes 36 and 40 of back „t„. r> JL 

40 of back plate 32 and the retaining pi „ s 87 a„ d 8g 

*-* »e spring receiving pockets 85 and 86 of face piate 34 so that the aiignmen, of the 

« - - ,a.es 32 and 34 can be se.ec.ive,, « revive t0 one ^ ^ 

- - -ion and the corresponding dis.ce over which the actuators 44 and 46 (or J 

actors 4, 51) of the aationajy ^ ^ „ ^ ^ ^ ^ 

- «H«d at the 3-poin, kinematic support (i.e. 64, 7, and 72) of face p|aK 3, 



68 that 



for 
a 



H. ^ration of the optica, mounts 30 and 30-, of FIGs. 3^ is brieflv described 
P— . the optica, .ement 68 though ^ ^ ^ ^ 

desired orientation Native ,0 an incident beam of optica, ^ ^ ^ ^ 
disp-acemen, of anv one of the actuators 44 or 46 or the micrometer abators 4 9 . 50 or 5, 
— - 34 wa, impart , tipping movemem „ fc ^ ^ ^ ^ 
dispiacemen, of both actors 44 and 46 wi,, cause optica, Cement 68 ,0 rotate as the 
-cab, *ce pI ate 34 corresponding,, routes around pivo, bushing 48. „. axia, 

of a p* of adjacent micrometer actors 4, and 50 or 50 and 5, «vU, ^ . 
translational movement to the optica, element 68. 
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is now 



A modification of the precision optical mourns 30 and 30-1 of FIGs. 3-6 
disclosed while referring ,o FIGS. 7-9 of the drawing, While both the optica, mounts 30 and 
30-1 have been described as being disposed vertically and standing upwardi/when attached 
<o . suppon surface, the modified optical mount 30-2 is adapted to be disposed horizontally 
above a suppon surface. To accomplish the foregoing, a thick (e.g. 15 mm) adapter disk 92 is 
coupled to the sationary back plate 32 of optica, mount 30-2. As is best shown in FIGs. 8 
and 9, a pair of mounting screws 96 and 97 extend through the mounting holes 52 and 53 of 
back plate 32 to engage th. adapter disk 92 and thereby secure the adapter disk 92 so as to be 
cradled by Ac L-shaped legs 41 and 42 of back plate 32. Being that the back plate 32 of 
optica, mount 30-2 is identical to the back p.a,es of epical mounts 30 and 30-1. identical 
reference numbers will be used throughout this part of the descript 



However, the generally C-shaped face plate 34 of the optical mounts 30 and 30-1 is 
replaced by a solid rectangular face plate 94 in the optical mount 30-2. Like the 
aforementioned Craped face plate, the rectangular face p Ia ,e 94 is coupled in spaced facing 
alignment , 0 the stationary back plate 32 by a pair of plate retaining springs 89 »d 90 so that 
face plate 94 can be moved (i.e. tilted and/or translated) relative to the back plate 32. 
SimUarly. one comer of the face plate 94 includes a first hole 74-1 in which to receive and 
retain , flat pad 76. and a diametrically opposite comer efface plate 94 includes a second 
hole 78-1 to which to receive- a pair of ptas 79 and 80 via pin holes 81-1 and 82-2. A tlurd 
hole 84-1 is conicaliy shaped and located a. a comer of face plate 94 that is between the 
diamertcally opposite holes 74-! and 78-1. A countered through hole 98 is formed a, the 
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corner of face plate 94 that is diametrically oDDosite ,h* ™ 

y °PP° slte *e corner at which conically shaped 
_ho,e 84, „ located so te optica, or mechanic ^ ^ ^ ^ ^ ^ 

*4-, of the recungular face pIate 94 of opdcal moun( 3fl _ 2 ^ wj(h ^ ^ ^ 
same elemems that are also associated with Ac optical moun| ^ 

The rectangu,ar face plate 9, of optica, mount 30 -2 a,so inCudes a centrally disposed 

counterbored through „o,e 99 a, which additional components can h coup]e<f „ ^ ^ ^ 

and a pair of spring receiving pockets 85-1 anH s< i a 

pocMts S5 I and 86-1. A corresponding pair of spring retaining 

37 and 88 ..eraUv through resp^e spring receiving pockets 85-. and So, to " 

cooperate and re,ain firs, ends of the pIat e phoning springs 89 and 90. me second ends of 
•he p.a,e positioning springs 89 and 90 are retained by spring ^ pins 58 ^ ^ 
e*end trough respective pin ho,es 60 and 6. of the senary back piate 32. 

The ^gular face pIa ,e 94 of opUcal mount 30-2 estabiishes a horizontal mounting 
P-atform ma, can be anached ,o a tab.e, a post or any other support surface. To accomphsh 
*e foregoing, , t^ded hole 100 is formed axial ly through the adapter disk 92 A 
cyUndrica, nod (no. shown) having , t^ded end is connected between the support surface 
- ft. threaded hole ,00 in the adapter disk 92, whereby ,„ Kain „ e face pIate „ 
•Me hori^nta, ahgnmen, above the support surface so tha, an optica, element (e . a 
P-0 can res, upon me ptate 94. A Camp ,a,so no, shown) may be fccated in me comer 
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through hole 98 of rectangular face plate 94 in order to reliably hold the optical element on 
top of the horizontally disposed plate 94. The movement of the rectangular face plate 94 
relative to the L-shaped back plate 32 of optical mount 30-2 to position the optical element is 
identical to that which has already been described. 

Turning now to FIGs. 10-12 of the drawings, tee is show* another horizontal 
mounting platform which, like the optical mount 30-2 of FIGs. 7-9, can be affixed to a 
support surface such as a table or a post so that a prism, or the like, can rest thereupon. 
However, while the adapter disk 92 of optica, mount 30-2 is coup.ed to a stationary back 
plate 32. a solid, generally D-shaped mounting platform 102 is otherwise coupled to the C- 
shaped moveable face plate 34. Being that the face plate of 34 of FIGs. 10-12 is identical to 
•he moveable face plate 34 of optical mounts 30 and 30-1 of FIGs. 3-6, identical reference 
numerals will be used throughout this part of the description. Moreover, while only the 
moveable race plate is shown in FIGs. 10-12, i, is «o be understood that such face plate 34 is 
eoupled to and adapted to be moved (i.e. tilted and translated) relative to the ^shaped 
stationary back plate 32 of optical moutHs 30 and 30-1 in precisely the same manner mat has 
been earlier disclosed. 

In this case, the mounting platform 102 of FIGs. 10-12 has an arcuate body that is 
shaped to fill in and complete the C-shaped face plate 34 so that face plate 34 -will be 
converted into a substantially continuous rectangular platform when in the assembled 
relationship of FIG. 11. That is to say, instead of supporting an optical element 68, the C- 
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shaped face plate 34 now receives and retains the mounting platform 102. More particularly, 
mounting platform 102 includes a through hole 104 that is centrally disposed in the arcuate 
body of platform 102 and performs an identical function to that performed by ffie hole 99 
through rectangular face plate 94 of optical mount 30-2. A counterbored through hole 106 is 
located at a top comer of mounting platform 102 to perform the same function as that 
performed by the through hole 98 through the top comer of the aforementioned rectangular 
face plate 94. The opposite bottom comer of platform 102 tapers downwardly into a first 
reference contact point 108. A screw cavity 110 projects downwardly from the top of 
platform 102 such that a second reference contact point 112 is formed at one edge of cavity 
110. 

FIG. 11 shows the D-shaped mounting platform 102 coupled to the moveable face 
plate 34 such that the arcuate body of mounting platform 102 is cradled by the optics carrying 
seat 70, although platform 102 now replaces the optical element (e.g. mirror 68) that is 
supported at the optics carrying seat 70 of optical mounts 30 and 30-1. The mounting 
platform 102 is simply dropped into the optics carrying seat 70 of face plate 34 so that the 
arcuate body is supported by the hard optic contacts 71 and 72. The first reference contact 
point 108 of mounting platform 102 is located along the bottom of the face plate 34, and the 
screw cavity 110 is located under the screw hole 66 in face plate 34. When the retaining 
screw 62 is moved through the screw hole 66, the nylon tip 64 thereof will be received by the 
screw cavity 110 to conveniently and detachably connect the mounting platform 102 to the 
moveable face plate 34 so that any movement imparted to face plate 34 is simultaneously 
transferred to platform 102 and the optical element resting thereon. 
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FIGs. 13-15 of the drawings show a precision mirror mount (designated 30-3 in FIG. 
15) in which a modification is made to the mounting platform 102 of FIGs. 10-12 so that true 
gimballed motion of an optical element can be achieved. In this case, an optics holder 120 is 
coextensively connected to the mounting platform 102-1 opposite the arcuate body thereof. 
Like the improvement of FIGs. 10-12, the arcuate body of mounting platform 102-1 is 
dropped into the optics carrying seat 70 of removable face plate 34 so that platform 102-1 is 
supported by hard optic contacts 71 and 72, and the retaining screw 62 is received at screw 
cavity 110 to detachably connect platform 102-1 and the optics holder 120 carried thereby to 
face plate 34. 

Also like the improvement of FIGs. 10-12, the moveable face plate 34, to which optics 
holder 120 is coupled by means of mounting platform 102-1, is correspondingly coupled and 
adapted to be moved relative to the stationary back plate 32 of optical mount 30-3. However, 
in the case of FIGs. 13-15, the mounting platform 102-1 no longer functions to provide a 
horizontal alignment of the optical mount relative to a support surface. Therefore as with the 
optical mounts 30 and 30-1, the moveable back plate 34 of optical mount 30-3 will be 
disposed in vertical, upstanding alignment with its support surface. Accordingly, the holes 104 
and 106 of mounting platform 102 are deleted from the mounting platform 102-1. 

Optics holder 120 has a hollow cylindrical body in which to receive an optical element 
68. However, as shown in phantom lines in FIG. 13, a portion of optics holder 120 can be 
removed to further reduce the width and improve the optical efficiency of the optical mount 
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30-3 in which the optics holder 120 is used. The optical element 68 received by optics holder 
120 may be identical to that shown and described while referring earlier to FIG. 3 and, 
therefore, an identical reference numeral is used. A peripheral lip 122 extends*around the 
interior of optics holder 120 against which the back side of optical element 68 is positioned. 
A screw hole 124 is formed through the top of the optics holder 120 in which to receive a 
nylon tipped optics retaining screw 126 that is identical to retaining screw 62. The optics 
retaining screw 126 is moved downwardly through screw hole 124 to engage and releasably 
secure the position of the optical element 68. 



As an important advantage of the modification of FIGs. 10-12, when the optics holder 
102-1 is dropped into the optics carrying seat 70 and coupled to the moveable face plate 34 
as shown in FIG. 14, the optical element 68 will be automatically positioned to achieve true 
gimballed motion. That is to say, and as is best represented by the dotted reference line 128 
in FIG. 15, the pivot points at which the moveable face plate 34 is tilted or rotated when a 
pair of the modular actuators (e.g. 49, 50 or 50, 51 of FIG. 4) travel the same distance are 
aligned with the front face of the optical element 68. However, the point at which the optical 
element 68 is secured ( by means of retaining screw 126) is offset from reference line 128. In 
this regard, it may be appreciated that the front face of optical element 68 is positioned to 
receive an incident beam of optical energy at a location that corresponds with the plane 
containing the pivot points at which the modular actuators of the stationary back plate 52 
contact the moveable face plate 34 to impart a gimballed tilt thereto. 
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In other words, the front face of optical element 68 and the point or points at which 
the position of the moveable face plate 34 is adjusted relative to the stationary back plate 32 
are coplanar. This coplanar alignment provides the distinct advantage that girhoalled motion is 
imparted to the optical element 68 at its face rather than at the point where the optical 
element is secured to optics holder 120, as is otherwise common to conventional mirror 
mounts like that described in U.S. Patent No. 5,140,470 issued August 18, 1992 to Frances S. 
Luecke. 



By way of another important advantage of the modification of FIGs. 13-15, it may 
also be appreciated that the combination of mounting platform 102-1 and optics holder 120 
facilitates a rapid and easy interchange of optical elements (e.g. 68) in the optical mount 30-3. 
By simply loosening the retaining screw 62 in face plate 34, the mounting platform 102-1 
may be removed and replaced by a different platform in which a different optical element is 
carried by the optics holder thereof. Thus, the mounting platform 102-1 has the characteristic 
of a puzzle piece to be cradled by moveable face plate 34 so that any one of a variety of 
optical elements can be selectively coupled to the face plate 34 for repeatable positioning 
therewith. 



Referring now to FIG. 2 of the drawings, a pair of optical mounts 12 are shown for 
reflecting an incident beam of optical energy. The optical mounts 12 may be any one of 
upstanding, vertically disposed precision optical mounts 30, 30-1, or 30-3 that has been 
described above. It can now be appreciated that by virtue of the L-shaped stationary back 



e:\clients\nc\app-101.906 



17 

I? 



10 



15 



plate 14 and the C-shaped moveable face plate 16 of optical mount 12, there exists a clear 
or open quadrant in the optical mount 12 through which a beam of optical energy can be 
transmitted without the risk that the beam will be intercepted and blocked, as iTotherwise the 
case with the conventional optical mount 1 of FIG. 1, wherein the back and face plates are of 
solid rectangular construction. 

More particularly, at least one comer of each of the back and face plates 14 and 16 is 
removed from the optical mount 12 of FIG. 2 with the advantageous result that the distance d, 
between the opposing optical mounts 12 can be shortened relative to distance d, between the 
optical mounts 1 of FIG. 1. Moreover, the optical elements 18 of mounts 12 can be adjusted 
by rotating the knobs 20 to produce a smaller angle of reflection a 2 than the corresponding 
angle of reflection a, produced by the optical elements 6 of FIG. 1. By virtue of the 
foregoing, the space consumed by a pair of opposing optical mounts 12 of FIG. 2 is reduced 
to make for a more efficient optical system without increasing optical distortion. 



It will be apparent that while the preferred embodiments of this invention have been 
shown and described, various modifications and changes made without departing from the 
true spirit and scope of the invention. For example, although reference has been made to 
moving and stationary plates, this is for the purpose of illustration, only. Either one of the 
20 back and face plates of the precision optical mounts described above may be considered as 
the moveable and/or the stationary plate. 

Having thus set forth the preferred embodiments, what is claimed is: 
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